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Abstract 
The purposes in this research were identifying the principal elements in the chemical engineering curriculum in some universities in Mexico. In this comparative study, it is 
presented a series of results from an analysis in the curriculum of the chemical engineering college degree. On one hand, some curricular proposals include the incorporation of 
emergent issues and novelty affairs in relation to innovative technologies, studies of renewable energy sources and synthetic fuels, recycling of products and byproducts, 
biotechnology, polymers, nano-technologies and new materials. On the other the approach of educational proposals focusing on the student´s self-learning, such as: the 
incorporation of virtual educational modalities, multilingual education, the approach to professional stages (learning by doing), and the internationalization and quality of 
educational programs. Summarizing the results, it can be noted that in analyzed curricula, the need to incorporate in addition to new knowledge, provide environments of open 
and flexible learning, in which the potential of new educational technologies is exploited is observed, the databases, expert systems, multimedia and telecommunications 
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1. Introduction 
Chemical Engineering is a science in itself whose bases are the unit operations (also called basic) in a sequence 
and proper coordination constitute a chemical process as operating on an industrial scale. This engineering is also 
related to the art of designing, calculating, design, build and deploy devices that allow for industrial scale any 
chemical transformation. In the teaching of chemical engineering focus four kinetic processes: transfer of 
momentum, heat, matter and chemical change (including biochemical), relating to the laws of conservation of matter 
and energy, as well as the thermodynamics provide knowledge on processes and process plants.  
Chemical engineering is structured around two main paradigms that have historically happened as stages of 
evolution and structuring of a system of knowledge about phenomena and processes related to the development of 
materials and substances by chemical changes and / or changes in physical properties of the subject (Anaya, 2009)  
The paradigm of Unit Operations and studying the common stages of industrial processes, such as heat transfer, 
distillation, fluid flow, filtration, grinding, milling, and crystallization from where an analytical approximation of the 
chemical processes phenomena whose general behavior is independent of the specific nature of the substances occur. 
The paradigm of Transport Phenomena developed by Bird and Lightfoot (2006), from a different logic for the 
analysis and study of physic-chemical phenomena, placing more emphasis on understanding the basic physical 
principles. With the emergence of new information technologies and communication, as well as the contributions of 
chaos theory and the theory of irreversible processes, some authors have noted the emergence of a third paradigm, 
Molecular modeling supported by theoretical principles and theories molecular and microscopic as a result of the 
molecular structure and molecular interactions behavior. Moreover, with the emergence in the scientific scenario of 
Molecular biology and genetic engineering creates the basis to build fourth paradigm of chemical engineering. This 
fourth paradigm addresses the analysis and study of biological phenomena and processes in the manufacture of 
chemicals and materials.  
The future development of chemical engineering not only addresses the challenges and opportunities for the 
development of new products and processes generated by the demands of microelectronics, communications, 
computers, and other emerging industries, or improvement of conventional processes but also will be characterized 
by the introduction to the chemical process industries to new tools and technologies as well as emerging issues. 
On the other hand, in the formation and chemical engineers is involved the development of specific and generic 
skills that will enable future professionals to perform successfully in the workplace (ABET, 2001). These skills are 
likely to be developed in the undergraduate curriculum. Specific skills are those of own disciplinary and professional 
character of chemical engineering (examples of which are related to knowledge, basic science knowledge and know-
how, the applied sciences of engineering, such as design, calculate, design, operate predict changes). Generic skills 
(transverse in curriculum) are those seeking to promote the formation of the student, are instrumental (analytical, 
problem solving), interpersonal (communication, decision making) and systemic (teamwork), Passow (2012). 
In the case of disciplinary powers of Chemical Engineering, the Accrediting Bureau of Engineering and Technology 
(ABET for its acronym in English) has identified the following skills that can be developed in the new curriculum of 
chemical engineers:   
1. Ability to apply knowledge of mathematics, science and engineering  
2. Ability to design experiments and analyze and interpret data  
3. Ability to design a chemical process  
4. Ability to identify, formulate and solve engineering problems  
5. Ability to use modern engineering tools  
6. Ability to work in multidisciplinary teams  
7. Understanding of professional and ethical responsibility  
8. Ability to communicate effectively  
9. Ability to understand engineering in the global / social context  
10. Assessment and learning capacity for life  
11. Knowledge of contemporary issues 
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2. Methodology 
To study the issue, all the educational programs of chemical engineering at the state's public universities that are part 
of the Central-South in Mexico were identified as empirical referents. 
 The research focused on the following questions:  
1. What are the elements of curriculum innovation of programs in Bachelor of Chemical Engineering at the 
state's public universities in the south central region of Mexico? 
2. Are there similarities and differences between the curricular proposals of these universities?  
3. Will consider proposals being developed skills development as the guiding principle of curriculum 
design?  
The methodological strategy corresponds to a study of documentary-style, from the retrieval and review of working 
papers such as plans and curricula, educational guidelines and academics regulations, and other institutional 
documents. The analysis units were established: a) purpose of the program, b) organization and structure of the 
program, c) disciplinary and generic skills, d) orientation of the curriculum content, e) modes of subjects, f) learning 
strategies and g) graduate profile. 
 
3. Discussion 
The state public universities that form the south-central region in Mexico are: University of Guerrero (UAGro), 
University of Hidalgo (UAH), University of State Mexico (UAEMex), University of Morelos (UAEM), University 
of Puebla (BUAP), University of Querétaro (UAQ) and University of Tlaxcala (UATx).  
When analyzing chemical engineering programs, it was identified that educational programs are offered in Chemical 
Engineering in only five of the seven public universities (UAEM, UAEMex, UAQ, BUAP and UAH). With regard 
to recognition of the quality of academic programs, only the national agency accreditation engineering programs 
have endorsed four of the five, in this case by the Accreditation Council for the Teaching of Engineering (CACEI), 
such programs are to UAEMex, BUAP, UAQ and UAEM.  
The importance of the comprehensive training of the professional chemical engineering, its relationship with the 
processing industry of goods and services and ethical commitment to environment is highlighted. In terms of 
organization and structure of the program is manifested in all the programs that compliance with the minimum 
requirements of the evaluators and accrediting agencies (CACEI).  
Approach to business scenarios in the curriculum through work placements is observed. Regarding the orientation of 
the curriculum content was found that there were similarities in terms of the axes or formative stages: basic, 
disciplinary and professional profile, integrating them about 60 subjects.  
As educational innovations, some proposals have opted to introduce unconventional methods in teaching subjects by 
incorporating hybrid and virtual component, stand incorporating subjects humanistic and civic education (especially 
BUAP proposal), the development of skills in the use of information technologies and communication, complex 
workshops and tutorial programs that serve the development of learning strategies and critical thinking. Regarding 
the graduate profile are considered skills that development generic and professional skills.  
Emerging issues in the subjects of professional profile, striking the definition of areas of emphasis (Processes, 
Materials Science, Environmental Science) where incorporated thematic product design, optimization of supply 
chains and product life cycles, energy and sustainable development, recycling and by-products, biotechnology, 
polymers and new materials, as well as projects of innovation and development.   
 
4. Conclusion 
Summarizing the results, it can be noted that in analyzed curricula, the need to incorporate in addition to new 
knowledge, provide environments of open and flexible learning, in which the potential of new educational 
technologies is exploited is observed, the databases, expert systems, multimedia and telecommunications. 
Skills development and skills training in general problem solving, mathematical modeling, simulation and 
intellectual operations, as well as the development of critical and creative thinking is required. This requires changes 
in teaching methodologies. Learning should be done through open problems with more active participation of 
students; showing "theory in action" - by virtual simulation environments and real phenomena, or practice related to 
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the specific problems of chemical engineering (learning by doing) processes - through which to rediscover or verify 
theories, principles and laws comprising new chemical engineering paradigm. 
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